Background: Type 2 diabetes is a growing health problem globally; however, awareness about diabetes remains low. Aim: To assess the public perception of diabetes -how much does the public know about it? What are the beliefs about this challenging issue? Methods: A public opinion survey was performed in April 2012. Interviews with a random sample of 1,002 residents of Lithuania aged 16-74 were conducted in the households of the respondents. This sample took into account age, sex, education, employment, family status, and the size of the residential location. The topics covered by the 15-item questionnaire used for these interviews concerned the perceived severity of different health conditions and the respondents' knowledge of diabetes risk factors and normal glycemic indicators as well as their perceptions related to diabetes and insulin.
INTRODUCTION
Type 2 diabetes is a growing health problem globally (1) . Health care is accessible to most patients with type 2 diabetes. Nonetheless, the outcomes are frequently unsatisfactory (2) . Studies indicate that poor health literacy is among the important factors influencing health outcomes in diabetic patients (3, 4) , although such trends are not consistent (5) . Nevertheless, strategies aimed at improving the knowledge patients have about diabetes are particularly important for enhancing their health outcomes (6) .
The low health literacy of lay people with regard to non-chronic illnesses can also negatively affect their health. Performed studies indicate that the level of health literacy affects people's decisions and actions as well as their ability to embrace a healthy lifestyle and access the most appropriate form of health care (7, 8) . Thus the health literacy of people strongly influences the prevention and management of chronic illnesses (9) .
Greater literacy amongst the population about interpreting diabetes symptoms may improve the use of health care (10) and, eventually, positively affect community health outcomes. Low awareness about diabetes, in contrast, prevents a part of the population with diabetes symptoms from approaching healthcare institutions and receiving adequate health care on a timely basis (10) . Taking into account the late-appearing symptoms of diabetes, community awareness about preventive laboratory tests that help to diagnose the disease at early stage is of the great importance. Research indicates that application of evidence based interventions among people with prediabetes can prevent or delay the onset of diabetes (11, 12) . Although an epidemic of diabetes is accelerating around the world, awareness of this disease remains low. For example, a study performed in 2010 in China found that only 12.9% of diabetic residents knew about their condition (13) .
Low awareness about this chronic illness might correspond with the perception people have about it as low risk. Research suggest that risk perception regarding the development of diabetes is rather low among lay people as well as among health professionals, and their correlation with the risk of developing type 2 diabetes is weak (14) (15) (16) . Similar trends were found while investigating the risk perception about diabetes complications in people already diagnosed with type 2: a study by Calvin et al. (17) demonstrated low perception regarding diabetes complications among people with type 2 diabetes, which was not in line with their physiologically indicated risk.
The prevalence of type 2 diabetes in Lithuania is increasing. Therefore, the healthcare system has taken precautions to extend its services in order to achieve better health outcomes in diabetic patients. However, not much is known about the public's awareness regarding the risk factors for developing diabetes and, in general, about its perception of this condition. It is difficult to match preventive strategies to the real needs of the population without such information. Thus the objectives of this survey were to assess the public's perceptions, knowledge and potential beliefs regarding diabetes.
MATERIALS AND METHODS
This article is based on a national, representative survey conducted in April 2012. The random multilevel selection of 16 to 74 year-old Lithuanian residents was carried out according to age, sex, education, employment, marital status, and size of residential location. Each respondent was interviewed in his/her household during the last two weeks of April in 2012.
There were 1,435 residents of Lithuania selected for this survey. Of these residents, 174 were not at home during the time of the survey and, of the remaining 1,261 residents, 259 refused to participate in the survey. Thus there were 1,002 participants who did participate in the survey, constituting a response rate of 79.6%. UAB RAIT, a market analysis and survey agency, selected and interviewed the respondents for this study. The study participants were informed in writing about the selection procedure, purpose of the questionnaire and planned publications. They were also guaranteed full confidentiality. The socio-demographic characteristics of the respondents did not differ significantly from non-respondents. The socio-demographic characteristics of the respondents are presented in Table 1 .
A 15-item questionnaire was used for the interviews in this cross-sectional study. Only minor revisions were made for the final version of the questionnaire after the pilot testing of 21 people. The Bioethics Committee of the Lithuanian University of Health Sciences determined that it was not necessary to obtain the consent of the committee for this kind of study.
The questionnaire addressed the following issues: • socio-demographic data;
• estimation of the severity of different chronic conditions; • participants' first associations relevant to diabetes and insulin (self-generated responses); • respondents' knowledge of symptoms related to diabetes and normal glycemic indicators (self-generated responses); • perceived importance of different risk factors to the incidence of diabetes. All self-generated answers were coded before they were entered into the data base. The Statistical Package for the Social Sciences for Windows (SPSS), version 19.0, was employed to code and analyse the resulting data. Chi-square tests were used to investigate the statistical correlation between the categorical variables. The statistical significance level was set at p < 0.05.
RESULTS

Severity Perception Regarding Chronic Health Conditions
Respondents were presented 13 chronic health problems and requested to rank them according to their severity. Respondents were asked to select up to 3 chronic illnesses. Malignancies, AIDS and mental illnesses were selected as the most serious health conditions. Diabetes was rated as the fourth one (Table 2) .
Risk Perception of Different Risk Factors and Lifestyle Components
The respondents of this study were presented 18 risk factors and lifestyle components and asked to rank each of them according to their risk of developing type 2 diabetes (Table 3) . These comprised a mix of well known risk factors for diabetes (e.g. low physical activity) and other lifestyle components that are not commonly associated with diabetes (e.g. substance use). Respondents used a 6-point scale from 0 (no risk at all) to 5 (very high risk).
Respondents scored all the listed risk factors from 2 to 4 points. They attributed the highest risk to obesity and being overweight -3.97 points ± 0.046. The options that were scored n % 
Experience of Glycemic Control
Respondents were asked whether they had previously undergone the glycemic control ("blood sugar") test. More than half of the respondents (56.3%) responded positively and more than one third (34.6%) negatively. The rest did not know whether or not the glycemic control test had been performed.
Knowledge about the Parameters of Normal Glycemia
The respondents were asked to indicate the lowest and highest limits of normal glycemia. The group of those knowledgeable about the normal parameters of glycemia included respondents who had mentioned at least one number falling into the normal limits of glycemia (from 3 to 6 mmol/l).
One third of the respondents (33.8%) knew the normal parameters of glycemia (Table 4) . Women, older patients and those with higher monthly incomes had a greater awareness about this indicator. A "blood sugar" test performed at least once also related to better awareness about the limits of normal glycemia.
Thoughts Associated with Diabetes and Insulin
At least one association arising from the word "diabetes" was provided by 878 respondents (87.6%), two associations by 140 respondents (14.0%) and three or four associations by several respondents. There were 1,026 associations provided in total.
The respondents' perceptions of the presented words were clustered into the following groups: • Disease (33.7%) included perceptions such as "disease", "incurable disease" and "inherited disease". • Patient (21.8%) prompted the association of "severe patient" that constituted the overwhelming majority of perceptions (19.8%), whereas the other expressions included "patient" and "sick person". • Glycemia (16.6%) perceptions included "a lot of sugar in the blood", "amount of sugar", "glycemic trouble", and "decreased sugar level".
• Nutrition (9.6%) associations included "must not take sugar", "must not take confectionery", "ate too many confectioneries", "diet", "the quality of nutrition", "special nutrition", "to avoid food", and "unhealthy food", and a few said they "want to eat something sweet". • Unbalance (6.5%) included associations such as "something wrong", "unbalanced endocrine system", "unbalanced pancreas", "organically unbalanced", and "bad insulin level". • Symptoms (3.6%) included the perceptions "thirstiness", "weakness", "deteriorating vision", and "increase in weight".
• Treatment (2.3%) associated with "medication", "injectable medication", "continuing medication", "needles", "syringes", "must approach physician", and "must follow medical recommendations".
• Complications (1.7%) were associated with "complications", "amputation" and "coma".
• Other health problems (1.7%) prompted the perceptions of "low haemoglobin level", "bad blood", "weak thyroid", "blood pressure", "deteriorating memory", and "liver".
• Positive approach (2.5%) included the perceptions of "style of life" and "you can live". The word "insulin" prompted at least one association in 845 respondents (84.3%) and two associations in 42 respondents (4.2%). A total of 887 associations were provided.
The following ideas were clustered into following groups regarding respondents' perceptions:
• Medication (76.7%) included perceptions like "medication", "essential medication", "continuing use of medication", and "first aid". • Diabetes (11.2%) included "disease", "severe disease", "diabetes", and "chronic condition". • Glycemic control (3.6%) included "maintain sugar level", "regulated sugar level", "the power to assimilate glucose", "decrease sugar level", and "low sugar".
• Other health problems (3.3%) included "stroke", "paralysis", "nervous system", "heart disease", "blood pressure", and "liver".
• The nature of insulin (3.2%) prompted puzzling perceptions including "something like food", "alcohol", "chemical substance", "drug", and "breaks down fats". • Complications (2%) included "blindness", "coma", "bad health", and "handicap".
DISCUSSION
This study revealed a complex picture of the awareness the residents of Lithuania have about diabetes. The respondents in this study clearly perceived the severity of diabetes and ranked it as the fourth one among other widespread chronic conditions. It is probable that diabetes was ranked so high among the other health conditions named, because people know about diabetes and its threats to the status of health and quality of life. However, there could be other explanations for such a choice by study participants. Diabetes was ranked after the two chronic conditions that are greatly stigmatized in Lithuania -AIDS and mental illness. This study did not aim to address the issue of the potential social stigmatisation of diabetes. However, the results of the study suggest a potential social stigma of diabetes. There are no studies in Lithuania, as best as can be ascertained, addressing the issue of the potential social stigma of diabetes like in other countries (18, 19) . The potential social stigmatisation of diabetes in Lithuania merits future research considering the impact of social stigma to the acceptance and management possibilities of an illness (20, 21) .
The results of this study regarding the awareness of diabetes risk factors by its respondents also support the idea that the perception of the severity of diabetes could be affected by social stigmatisation, rather than by accurate public knowledge about this illness. Ten of the lowest ranking factors among the eighteen listed spread around the middle of the scale, ranging from 2.11 ± 0.052 (highly intense physical work) to 2.94 ± 0.057 (alcohol use). This could suggest that people were not aware of the truly important factors involved in the incidence of diabetes, e.g. an excess of carbohydrates in the diet got the same score (2.36 ± 0.057) as highly stressful mental work did (2.36 ± 0.055). Furthermore, respondents ranked substance use (2.64 ± 0.060) immediately following increased blood pressure (2.90 ± 0.057). Since all the listed components could be somehow harmful to health, it seems the study respondents simply attributed an average importance to all of them without exactly knowing which factors, in fact, indicate high risk of developing diabetes.
The highest score of all the risk factors was attributed to obesity (3.97 ± 0.046). Obesity was often recognized as the most important risk factor for developing diabetes in other studies as well (22) . At first sight, this finding could suggest that the link between diabetes and obesity is quite well understood in Lithuania, in possible contrast to other study findings (23, 24) . The significance attributed to obesity as a risk factor for diabetes was slightly higher than moderate in this study. However, obesity never emerged as a direct association with diabetes. Meanwhile the idea of "sugar" was present in one fourth of the expressed associations, meaning these associations occurred quite often. It is highly probable that diabetes links more strongly with sugar consumption in the minds of the Lithuanian population, rather than with being overweight or obese. This is in line with the findings of Kiawi et al. (25) . Their study revealed that study participants from Cameroon attributed the greatest importance for causing the type 2 diabetes to excessive sugar consumption omitting excessive energy intake, physical inactivity or even obesity (25) . This study also revealed that overweight and/or obesity are not terms, which people associate with the word "diabetes", at least not at the first thought. Such indirect evidence suggests that the link between obesity and diabetes might not be well understood in Lithuanian population, as already demonstrated elsewhere (23) .
The experience of glycemic control in the population was rather high (56.3%), compared with the findings of other studies (26) . The fact that the glycemic test had been performed was significantly related to the better knowledge of the normal glycemia parameters. The awareness of this indicator was lowest in the group of respondents with the lowest monthly income, which was below the minimal salary. However, with the rest of the respond-ents, increased income did not relate to an increased knowledge of normal glycemia parameters. Opposite trends were actually observed. This finding would contradict the belief that the more affluent people have better knowledge about health related issue. Thus the relationship of affluence and knowledge concerning diabetes should be assessed in greater depth by future research.
Another insight provided by the data from this study is the marginally medicalized image of diabetes. More than half of all associations were related to the perception of diabetes as an incurable and/or inherited disease and as involving a patient with serious illness. Only 2.5% of all expressed associations with the word "diabetes" were more positive. This finding should be taken into account when tailoring public awareness campaigns related to diabetes as well as when individually approaching patients at risk for developing diabetes or even diabetic patients themselves. The existing body of research confirms that a negative self-perception of patients, their beliefs about diabetes and insulin and the impact of social stigma on psychological insulin resistance play important, though often ignored, roles in diabetes management (27) . A more positive public image of diabetes among wider strata of society could reduce the fear of this disease and potentially have a favourable effect on reducing the delay between the incidence of diabetes symptoms and approaching health care providers. However, these insights need to be tested in future research.
This study has its limitations. It was cross-sectional; thus the self-generated responses were very short and sparse. The obtained qualitative data was not as rich as it could be in a qualitative survey, although the study involved a large group of respondents. Another limitation of this study was that the respondents were not asked to identify whether or not they or their family members have diabetes. Thus the study data did not allow identifying the differences in disease perception and knowledge related to diabetes and its risk factors depending on the health status of the respondents.
Despite these limitations, this study is valuable for understanding social concerns about diabetes and its risk factors in Lithuania. It revealed a picture of the foggy understanding the public have about the risk factors for developing diabetes, its much medicalized image of this disease and the potential social stigmatization of diabetes. These findings encourage searching for new ways to approach the community as well as individual diabetic patients on the issue of diabetes.
